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Background: Despite the known risks of having high blood pressure, there is still a high prevalence of undiagnosed hypertension cases in society. A number of suggestions have been put forth over the years to counteract this issue. One suggestion was implementing a screening program; however, there was a high cost as well as a fear of low accessibility from lower socio-economic classes. Alternatively, there has been a suggestion to raise the degree of awareness about the risks of having high blood pressure.
Objectives: The aim of this study was to determine the effectiveness of using nongovernmental organizations (NGOs) to promote awareness of hypertension and self-control management methods in families in Ardabil, Iran.
Patients and Methods: In 2007, a quasi-experimental study was completed with the collaboration of local volunteers in Ardabil. A total of 84 volunteers and 121 patients with hypertension were included in the study. Educational workshops were held for the volunteers by the NGO (Saman) and patients were educated by the volunteers. Thereafter, both groups were assessed for awareness by using self-administered questionnaires. The data was then statistically analyzed by paired t-test.
Results: Approximately half of the volunteers aged between 21 and 30 years, 94% of them were female and 68% of this cohort was single at the time of the study. Approximately 46% of the volunteers had an education level equivalent to a diploma. Paired-samples t test revealed that there was a statistically significant difference (P < 0.05) between the scores of awareness before and after education in both groups.
Conclusions: Holding workshops by NGOs to train volunteers on hypertension is a helpful method to increase awareness about hypertension and control measures in patients with high blood pressure.
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1. BackgroundHypertension is considered as one of the most impor-tant modifiable risk factors of cardiovascular diseases (CVD) and has a high prevalence in the community. It is characterized by having abnormally high blood pres-sure (1). Hypertension is influenced by a number of fac-tors including sex, age, race, and socio-economic status (2). People who have hypertension have an increased risk of stroke, myocardial infarction, peripheral vascular dis-ease, and congestive heart failure (1). It is further thought that hypertension works in synergy and often intensifies other cardiovascular risk factors such as smoking, obe-sity, and diabetes mellitus (3). The rates of hypertension in society have been on a downward trend over the last two decades; however, an increasing trend of hyperten-
sion incidences in middle and low income countries is reported (2, 4) It is estimated that two-thirds of hyperten-sion cases are found in developing countries (5). Iran is one such developing country. It is located in the Middle East and is home to different people and ethnicities. A sys-tematic review of published hypertension studies in Iran found that 22.1% of people were hypertensive, which was lower than countries such as the United States (30.4%), China (40%), Oman (53%), United Arab Emirates (50%), Qa-tar (49%), Bahrain (60%), and Yemen (33%), but the preva-lence is going to be similar with them (2, 6-8). Some stud-ies indicated that there was considerable variation in the prevalence of hypertension between different ethnic groups and across different geographic locations within 
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Iran with some studies indicating that the North-West regions of the country had a higher prevalence of hyper-tension (9). Due to the low awareness of hypertension in these societies and the asymptomatic nature of hyper-tension, it is not surprising that a large proportion of pa-tients with hypertension are unaware of their condition. This unawareness is not limited to the developing coun-tries. A study on adults older than 18 years in the United States in 2003 - 2010 found that 39.4% of patients with hypertension were not aware of their disease (6). More-over, a study in China found that more than 40% of the pa-tients with hypertension were unaware of their disease (8). The Iranian National Household Survey revealed that only 34% of people were aware of their disease (10). How-ever, big cities such as Tehran (50%) and Isfahan (43.8%) showcased slightly higher rates of awareness (11, 12). The unawareness of this prominent and life-threatening dis-ease in society is gravely concerning and could lead to serious health outcomes. It should also be noted that be-ing aware of the disease does not necessarily guarantee a better health outcome or quality of life. Alarmingly, only between one-fourth and half of people who are aware of their hypertension receive appropriate medical treat-ment (6, 8, 13). This is quite concerning, as appropriate management of hypertension can considerably reduce the risk of stroke and decrease mortality rate (13). There are several methods for reducing undiagnosed hyperten-sion cases. First, screening could be performed by health-care facilities; however, it is associated with high cost and could potentially reduce feasibility in lower socio-eco-nomic regions of society such as the rural areas. A second option may be implementing door-to-door screening, but it is also associated with high cost. The third and final alternative is based on non-medical volunteers participa-tion, as main component of clinical governance (14), to introduce self-measurement of hypertension at home (15). The previous studies on this issue have highlighted that the final option, to do with self-management, would be the most effective, feasible, and accessible option (16, 17). Nongovernmental Organizations (NGOs) seem to be useful in promoting awareness in targeted populations (18).
2. ObjectivesThe aim of this study was to determine the effective-ness of using a particular NGO (Saman) and trained vol-unteers to promote awareness of hypertension, and self-control methods for management in family members of volunteers who had hypertension.
3. Materials and Methods
3.1. Study DesignThis quasi-experimental nonrandomized clinical trial was conducted on participants from Ardabil, North-West of Iran. This study was completed in 2007. 
3.2. Setting and ParticipantsThis study was conducted at the Ardabil Social Develop-ment and Health Promotion Centre. Ardabil is a historical city in north-western Iran. Ardabil is the center of Ardabil Province. At the 2011 census, its population was 564365, with 156324 families, where the majority are ethnic Azeri. Ardabil is about 70 km far from the Caspian Sea, and 210 km far from Tabriz City. It has an average altitude of 1263 m (4144 ft) and total area of 18.011 km2. Neighboring to the Caspian Sea and the Republic of Azerbaijan, this city is of great political and economic significance. This site was chosen because it was thought to be a good place to facili-tate the management and participation of volunteers. In addition to the involvement of the center, one of the local NGOs (Saman) also participated in the study. The study had two main groups: volunteers and patients. A total of 84 volunteers and 121 patients were included. Initially, the protocols required for measuring blood pressure was described to the participants. There were three phases that a participant needed to pass to be considered as a volunteer for the study. First, they had to be able to regis-ter in Ardabil Social Development and Health Promotion to participate in the Hypertension Project. Second, they needed to be able to participate in the introductory ses-sions and needed to be component enough to fill out the basic information and consent forms. Third, they needed to be able to participate in scientific workshops about ba-sic information, prevention, treatment, complications, and control of hypertension. Furthermore, the volun-teers had to have family members with hypertension, be a resident in a covered area, and have an education level higher than guidance school. Absence of a patient with hypertension in family was considered as exclusion cri-teria for volunteers. To be considered as a patient in the study, a subject had to have systolic and diastolic blood pressures of > 140 and > 90 mm Hg, respectively. Patients who did not tend to participate in the study were ex-cluded. This study was approved by Ethic Committee of Ardabil University of Medical Sciences. In the first stage, informed consent was obtained from the volunteers to participate in the study. Then, informed consent was only received from patients of the eligible volunteers’ family. In addition, both of the groups were interested to partici-pate in the study due to the educational workshops.
3.3. InterventionThe intervention was based on the ability of both the volunteers and the patients to remember the techniques and information taught at the workshops. People were encouraged to participate in training for the hyperten-sion, empowerment, and hypertension control in family projects. After the initial registration, participants who passed the initial screening and had family members with hypertension were recruited as volunteers and were trained at the workshops on appropriate management measures for hypertension. These volunteers were then 
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subsequently responsible for training the patients in their family with the techniques that they learnt at these workshops. The awareness level of volunteers and their family members about basic information, symptoms, treatment, prevention, and possible complications of hy-pertension were assessed before and after intervention with standardized protocols. All of the workshops were held in morning. Four sessions were held for volunteers. A self-administered questionnaire was used to assess the knowledge of the volunteers and patients and the ques-tions were the same for both groups. About 34 questions about definition, symptom, awareness, measurement technique, familial history, medical treatment, self-con-trol measures, etiology, medical treatment conditions, nutritional preventive measures, life style interventions, stroke symptoms, importance, hypertension control im-portance, the feasibility of self-management of hyperten-sion, and importance of regular medical treatment were asked from both groups. The questionnaire for the vol-unteers was self-reported and was completed before and after the workshops. Due to the low literacy level among the patients, the patients’ questionnaire was completed in the home with help of the volunteers.
3.4. Sampling and Sample SizeThe sample size was calculated using PS software ver-sion 2.1.31 (PS Corporation, Nashville, Tennessee, United States) based on mean comparison tests to ensure 80% statistical power and type I error < 0.05. Based on calcu-lated sample size, at least 80 volunteers and 80 patients had to be included (16). Finally, about 84 volunteers were chosen by call. A total of 121 patients were selected by the volunteers after they had received adequate training at the workshops.
3.5. Statistical AnalysisThe data were analyzed by using SPSS 21 (SPSS Inc. Chi-cago, Illinois, United States) to calculate frequencies and percentages. Paired t-test was used to analyze and assess associations.
4. ResultsA total of 84 volunteers were included in the study with 94% being female. Approximately half of these vol-unteers aged between 21 and 30 years and almost 50% of them held a higher-level diploma. Query into relation-ship status revealed that 65% of this cohort was single at the time of the study. There were 121 patients in this study, 67.8% were female and approximately half of them aged between 31 and 50 years (Table 1). Paired-samples t test revealed that there was a statistically significant differ-ence between the scores of awareness before and after the education in both groups. Table 2 highlights that af-ter education, volunteers showed statistically significant differences (P < 0.05) before and after intervention in all four areas of awareness assessed, i.e. basic, prevention, 
therapy, and adverse effects. All four areas had higher scores, as assessed by the questionnaires, after education and intervention. This same finding was demonstrated in the patient group; they showed a statistically significant difference and an increase in awareness in four measured areas before and after intervention (P < 0.05) (Table 3).
Table 1.  Demographic Characteristics of Volunteers and Patients a
Variables Values
Volunteers (n = 84)GenderMale 5 (6)Female 79 (94)Age, y< 20 29 (34.5)21 - 30 41 (48.8)31 - 40 12 (14.3)> 40 2 (2.4)Marital StatusSingle 57 (68)Married 27 (32)Education level< diploma 31 (37)Diploma 39 (46.2)> diploma 14 (16.6)
Patients (n = 121)GenderMale 22 (18.2)Female 99 (81.8)Age, y30 > 3 (3.8)31 - 50 41 (51.3)51 - 70 28 (35)70 < 8 (10)a  Data are presented as No. (%)
Table 2.  Comparison of the Volunteers’ Knowledge About Hypertension Before and After the Education
Knowledge Type Mean ± SD Range P Value
Basic < 0.01Before 37.15 ± 11.34 13 - 64After 59.07 ± 6.47 45 - 75
Prevention < 0.01Before 4.59 ± 3.40 0 - 12After 8.69 ± 2.57 1 - 13
Therapy 0.03Before 18.40 ± 5.08 7 - 31After 23.34 ± 4.13 14 - 31
Adverse effects < 0.01Before 8.30 ± 3.76 0 - 16After 22.57 ± 3.40 17 - 35
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Table 3.  Comparison of the Patients’ Knowledge About Hyper-tension Before and After the Education
Knowledge Type Mean ± SD Range P Value
Basic < 0.01Before 14.66 ± 4.64 5 - 26After 29.65 ± 3.05 23 - 38
Prevention < 0.01Before 1.74 ± 1.25 0 - 4After 4.03 ± 1.18 0 - 6
Therapy 0.04Before 3.68 ± 1.81 0 - 7After 11.94 ± 2.03 7 - 15
Adverse effects <0.01Before 3.41 ± 1.68 0 - 7After 12.08 ± 1.61 9 - 19
5. DiscussionThe findings of our study indicate that the workshops that were implemented by the NGO (Saman) about hyper-tension were effective in raising awareness amongst this cohort. The study highlights the potential that volunteers have in enhancing awareness of important health issues to specific populations of people. Moreover, a Canadian study also found that collaboration of government with NGOs and volunteers increases the rate of diagnosis and treatment of patients with hypertension (19). Other stud-ies have also supported the important role that NGOs can have; for example, one study conducted by Crane et al. showed that NGOs role in the education of sexually transmitted diseases (STD)/AIDS and raising awareness in society was significant (20). Most studies have indicated that NGOs could be used in promoting and improving public health problems (21, 22) and to increase the qual-ity of health services (23). However, the studies also high-light that greater collaboration is needed between NGOs and governments, particularly in the areas of chronic dis-eases. Although developing such collaborations are often complicated to start, requiring lots of time, management strategies, and energy to establish, an effort should be made because of the many possible benefits that could arise with such collaborations. These collaborations could be vital to society, and would have benefits such as increasing awareness of major health issues in society. This could eventually lead to either better health out-comes or better management of disease. However, with-out adequate government support and funding, NGOs will struggle to achieve such goals (24). It is important to highlight that the use of NGO’s not only can be a power-ful tool for the management of non-communicable dis-eases such as hypertension, but also can raise awareness of communicable diseases such as HIV and obesity. Fi-nally, hypertension is a major public health concern, par-
ticularly in developing countries. Using NGOs seems to be effective in self-management routines and in increas-ing the awareness to patients about basic information of symptoms, treatment, prevention, and possible compli-cations of hypertension. These Organizations along with the governmental ones could potentially play a vital role in the management of diseases and should not be forgot-ten when deciding upon management plans. This idea could be used as second pilot study among the military forces. Military organizations have specific and high level discipline, which would help increase the quality control measures of study by involved health personnel.
5.1. Limitations of the StudyThe completion of the questionnaire by the patients at home was one of the limitations, which could be prevent-ed in organization with help of the health personnel and volunteers. The same questionnaire for both groups had some limitations, which graphical questionnaire seems to be more appropriate for patients due to their low lit-eracy level.
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